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1. はじめに























Fig. 1 Distribution of landslides in Japan.
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これまでに空中写真判読によって抽出した全国の
地すべり地形の総数は平成 26（2014）年 12 月現在，





























































: 2011 年台風 12 号により
発生した大規模地すべり
地すべり地形分布図凡例
   凡例記号    属性
　　　　  滑落崖
                   斜面移動体
図 3 平成 23（2011）年台風第 12 号により発生した大規模地すべり（和歌山県田辺市熊野地区），写真提供：朝日航洋（株）
Fig. 3 Catastrophic landslide occurred by following typhoon No. 12, 2011 in Iya region, Tanabe city, Wakayama prefecture.
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表 1 地すべり地形分布図 第 60 集「関東中央部」の地す
べり地形判読に使用した空中写真の一覧
Table 1 List of aerial photographs for interpreting landslide 
landforms, Series 60.
国土地理院撮影，モノクロ　1/4 万　密着写真
1/20 万図名 1/5 万図名 整理番号，コース
水戸 磯浜 KT-67-10Y C7B ～ C9B
鉾田 KT-60-2Y C3 ～ C5
石岡 KT-67-10Y C7B ～ C9B
玉造 KT-60-2Y C3 ～ C6
土浦 KT-67-7Y C1 ～ C4
宇都宮 小山 KT-67-10Y C7A ～ C9A
水海道 KT-75-3Y C1 ～ C4
古河 KT-81-3Y C3 ～ C6
鴻巣 KT-75-3Y C1 ～ C4
深谷 KT-75-15Y C5 ～ C7
KT-78-1Y C7
熊谷 KT-75-3Y C1 ～ C4
千葉 銚子 KT-61-2Y C1 ～ C2
潮来 KT-74-9Y C1 ～ C3
八日市場 KT-61-2Y C1 ～ C2
木戸 KT-61-2Y C1
佐原 KT-74-9Y C1 ～ C3





佐倉 KT-62-3Y C1 ～ C3
千葉 KT-62-3Y C4 ～ C6
姉崎 KT-61-2Y C1
東京 野田 KT-62-2Y C1A ～ C3C
東京東北部 KT-65-7Y C1B ～ C3
東京東南部 KT-65-7Y C4B ～ C6
木更津 KT-61-2Y C1
大宮 KT-62-1Y C1A ～ C3A
東京西北部 KT-65-7Y C1A ～ C3
東京西南部 KT-65-7Y C4B ～ C6
横浜 KT-65-7Y C7B ～ C9
川越 KT-62-2Y C1A ～ C3B
青梅 KT-65-7Y C1A ～ C3
八王子 KT-65-7Y C4A ～ C6
藤沢 KT-65-7Y C7A ～ C9














空中写真の判読結果は 2 万 5 千分の 1 地形図に手
書きで記載した．次に A1 スキャナを用いて 200 dpi
でスキャニングした．画像編集ソフトウェア Adobe 
Photoshop で地形図部分を切り出し，4 枚の判読原
図を接合して 5 万分の 1 地形図に相当するサイズの
判読原図画像を作成した．
2） ベクタデータ作成






3） 地すべり地形 GIS データの作成
DLS ファイルを「地すべり地形ベクトルデータ
変換アプリケーション Ver.1.003」によってシェー



















地形の大きさは，5 万分の 1 地形図上に実形で表示
するという制約から，幅が約 150 m 以上の地すべり
地形である．以下に，地すべり地形分布図における
凡例表現について解説する．


























































6.4   複数の地すべり地形の相互関係の表現
複数の地すべり地形が接している場合に，その相
互関係が読図できるように表現した．代表的な例を






























7.1   地すべり地形分布図における判読精度
地すべり地形分布図は，撮影縮尺 4 万分の 1 のモ
ノクローム空中写真を倍率 4 倍の簡易実態鏡を用い
て判読し，幅約 150 m 以上の比較的大規模な地すべ



















安定域と推定される斜面領域（6.1 および図 4: 
I.B.5）や斜面上部に発達する小崖地形（6.2 および












7.2   地すべり地形 GISデータの利活用における留意点




GIS の普及とともに，地すべり地形 GIS データの利
用も増加し，いくつかの問題点が指摘されている．









こと（図 6 の西側（2004 年判読）と東側（1996 ～
1997 年判読）との対比）






7.2.2   問題発生の原因と対応
これらは，以下の要因によって発生している．
1） 滑落崖がポリゴン化されていない
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Fig. 4a Symbols for landslide maps: Boundary structure.


















Fig. 4b Symbols for landslide maps: Interior structures and movement directions.
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図 5 複数の地すべり地形の相互関係とその表現方法（旧：より古い地すべり地形，新：より新しい地すべり地形）
Fig. 5 Interrelations of overlapping landslides and their description. " 旧 " sign shows older landslide and " 新 " is younger.
図 6 地すべり地形 GIS データの問題点
Fig. 6 Problems of the landslide GIS data.
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Appendix
1. Explanation of the Landslide Map Symbols
Landslide (landform) maps of the Honshu, Shikoku, 
Kyushu, and Hokkaido islands of Japan have been 
published at the 1:50,000 scale since 1982.
These maps depict four elements with regard to 
recognit ion and identif icat ion of landslide-prone 
landforms: exact mapping of locations and shapes of 
landslides, fundamental landslide structures, state of 
freshness or grade of dissection of the landslide-prone 
landforms, and time relationships between connected 
landslides. Mapping is mainly dependent on geomor-
phological interpretation of aerial photographs on an 
approximate 1:40,000 scale. Furthermore, key locations 
were surveyed in the field.
Recognition of the precise shape of a landslide is 
essentially based on the appropriate identification of 
landslide structures, particularly boundary structures, of 
which the most important are the main scarp, the flank, 
the lateral ridge, the foot (or the toe of the surface of the 
rupture), and the toe.
The most important aspect in landslide mapping is the 
identification and representation of the main boundary 
structure for a unit landslide landform. Therefore, this 
structure is represented by a thick line (curve).
2. General rules for symbols on landslide maps
2.1   Boundary Structures: Main scarp and lateral scarp 
(flank)
The crown of a main scarp and its extension to the 
flank or lateral scarps are indicated by thick lines, and a 
fresh and continuous crown is indicated by a continuous 
thick line (Fig. 7a; I.A.1). If a crown is discontinuous with 
dissection by gullies or small valleys, similar to the case 
of a somewhat aged landslide that has been more or less 
eroded, lines must be broken with intervals of the same 
lengths on the map as the widths of the dissected parts of 
the crown. A partially dissected crown is represented by 
a tarragon-green line (I.A.2). A crown dissected by many 
gullies or small valleys in an advanced stage of erosion 
is indicated by a thick delft-blue line (I.A.3). Rounded 
or vague crowns in more advanced stages of erosion are 
depicted by malachite-green lines (I.A.4), if landslide 
deposits remain on the downward slope.
We often encounter cases where broad missing parts 
of a crown require mapping because of a large area of 
landslide deposits that need a reference showing the 
source area of the deposits. In such cases, a Seville-or-
ange line is used (I.A.5). The steep surfaces of scarps are 
mainly represented by hatches thinning toward downward 
slopes (I.A.1 to I.A.6). In the case of a translation slide 
on a gentle slope underlain by stratified sedimentary 
rocks, “nagare-ban suberi” in Japanese, the gentle slope 
is identified as an unloaded slide surface without a steep 
main scarp. Parallel dashed lines are used to indicate this 
type of slide surface (I.A.7). A lunar or crown crack is 
represented by thick lines with short hatches. A multiple 
scarp or ridge is represented with the same symbols as a 
lunar or crown crack (I.A.8); however, they can be distin-
guished by their patterns and locations on slopes.
2.2   Boundary Structures: Margin of moving mass
A mass, which has moved or is moving, is generally 
paired with a scarp in a unit landslide. The boundary of 
the mass is represented by continuous thick lines with 
the same thicknesses as those for the crowns (I.B.1 and 
2). If the scarp has almost disappeared, the mass alone is 
depicted by a gray line (I.B.3). A mass in the initial state 
of movement is indicated by a short dashed line (I.B.5).
2.3   Interior Structures
The interior structures of a landslide unit are often 
beneficial for inferring and understanding the state of the 
activity of the landslide; however, these structures are 
not as important as boundary structures. Therefore, the 
interior structures are shown by thin lines (Fig. 7b; II.1 
to II.7), and on our maps, these are rarely drawn except in 
major or extremely large-scale landslides.
2.4   Movement Direction and Main Movement Direction 
of the Mass
The directions of movement in landslides are indicated 
by six types of arrows, which are dependent on the type of 
movement (Fig. 7b; III.1 to III.6). However, these arrows 
are usually omitted from our maps, unless the direction of 
movement is complex or different from the azimuth of the 
dip of surrounding slopes.
2.5   Interrelations of overlapping landslides and their de-
scription
A number of cases of mutual relationships between 
two landslides and the symbols used in mapping are 
shown in Fig. 8. We recognize the new unit of landslide 
movement as an independent landslide unit, when the 
new unit develops in the unmoved domain of the slope 
in three dimensions. The symbol in Fig. 8a represents a 
joint crown produced by the scarps of two landslides with 
different directions of movement. In this case, the scarp 
of the landslide on the right-hand side is younger than 
that on the left-hand side. Other cases of relationships are 
illustrated by the profiles above the symbols.
The thicknesses and volumes of landslide deposits are 
not shown on the maps, but their estimation from the 
contours and boundary structures on the maps is possible 
in many cases.
(Accepted: February 12, 2015)
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I. Boundary Structures
A. Main scarp and lateral scarp (flank)
1. Main and/or lateral scarp of which crown is fresh or not dissected.
2. Partially dissected crown.
3. Mostly dissected crown.
4. Roundly subdued and vague crown.
5. The missing part of the scarp and crown by dissection.
6. Joint crown which divides two main scarps throwing opposite slope directions.
7. Exposed slide surface without sharp scarp; dip of the slide surface is usually gentle (<25º): 
The crown is defined by the intersection between the opposite slope and the slide surface.
8. Lunar or crown cracks, multiple scarps and ridges.
B. Margin of moving mass
1. Definite and probable margin of the moving mass with a main scarp at the backward or upper 
slope.
2. The questionable part of the margin. (Brown outline)
3. Moving mass margin without main scarp and crown symbols: 
The scarp has been almost eroded away. (Gray outline)
4. A part of margin overlain by another moved mass or deposits.
5. Margin of a mass movement at the initial stage from the original slope. 
Probable boundary of an area inferred as an unstable or quasi-moving mass without clear 
detachment structures between the mass and bedrocks.
6. A mountain or hill difficult to identify whether mass is moving or not.
Fig. 7a Symbols for landslide maps: Boundary structures.
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II. Interior Structures
1. Secondary scarp: The crown is similarly shown in a main scarp.
2. Boundary between sub-units or an interior moving/moved mass.
3. Ridge (interior).
4. Wide trench or open crack.
5. Narrow trench or open crack.
6. Echelon cracks.
7. Linear depression or valley floor line.





5. Slow movement with external rotation.
6. Dip of the move slope surface; usually shown in case of reverse dip from original slope.
Fig. 7b Symbols for landslide maps: Interior structures and movement directions.
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Fig. 8 Interrelations of overlapping landslides and their description.
